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Proposed modifications to the uplink feedback formats (16.3.9)
David Mazzarese, Sangheon Kim, Hokyu Choi, Heewon Kang

Samsung Electronics Co., Ltd.
Introduction
This contribution proposes changes to the feedback formats:
· The number of bits for encoding the stream index is specified.
· The feedback formats used when the short period equals the long period are specified for each MFM.
· Feedback formats for MFM 5 inside the OL region type 2 are improved to include the CQI for both streams, which allows dynamic switching with MIMO mode 2 (CL VE) with 2 streams.
· Constraints on CS (Codebook_subset) parameter are added to ensure interoperability between ABS and AMS for MFM3 and MFM6 with feedback format 3, in order to avoid exceeding 24 bits in SFBCH.
· The meaning of Base PMI in the feedback formats for MFM 3 and 6 with differential codebook is not clear since it is never defined. This is a PMI from the base codebook or base codebook subset, depending on CS (Codebook_subset) in Feedback Allocation A-MAP IE. It cannot be from the differential codebook.

· Remove the constraint of STC rate 1 with MFM 4 in case of single-user wideband beamforming.
· Remove the constraint of STC rate 1 or 2 in MFM 2 with best-1 subband feedback in PFBCH
Proposed AWD text has been underlined in blue, AWD text that has been deleted has been marked in red and struck through and existing AWD text is shown in black.
References
[1] DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, P80216m/D3, Dec 2009.

Proposed AWD text
<Modify the section 16.3.9.3.1.5 on line 6, page 550 as shown >

----------------------------------------- Start of the Proposed Amendment Text --------------------------------------------
16.3.9.3.1.5 Feedback formats
Feedback formats define the information content carried by the fast feedback channels. The format of the content of the PFBCH is determined by the PFBCH encoding type. The SFBCH payload information bits may carry subbands index (Best_subbands_index), STC rate, wideband STC rate, PFBCH indicator, subband CQI , subband avg_CQI, differential CQI, stream index, wideband PMI, subband PMI, base PMI and differential PMI. The SFBCH payload information bits a0a1...al-1 are defined in the order specified in Tables 887 to 895.

STC rate and wideband STC rate shall be encoded with 1, 2 or 3 bits when the ABS has 2, 4 or 8 transmit antennas, respectively.

Subband CQI and subband avg_CQI shall be encoded with 4 bits corresponding to the nominal MCS of Table 886.

Differential CQI shall be encoded with 2 bits indicating values {-1, 0, +1, +2}.

Wideband PMI, subband PMI and base PMI shall be encoded with 3, 4 or 6 bits according to the codebook size.

Differential PMI shall be encoded with 2, 4 or 4 bits when the ABS has 2, 4 or 8 transmit antennas, respectively.
Stream index shall be encoded with ceil(log2(MaxMt)) bits.

Best_subbands_index shall be encoded with
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is the combination operation.
The total number of subbands YSB available for feedback is shown in equation (268 ):
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Where
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is given in equation 188 section 15.3.5.3 16.3.5.3.1.

Feedback format for MFM 0,1,4,7
Feedback formats for MFM 0, 1, 4, and 7 are listed in Table 887. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report according to long term feedback period in feedback allocation A-MAP IE. The long period report shall start by puncturing the first short period report if MFM = 4 or 7, or by puncturing the 2q-th short period report if MFM = 0 or 1, where q is defined in the feedback allocation A-MAP IE. When q=0, only the short period reports shall be sent. If MFM = 4 or 7 and q=0, the ABS should allocate the feedback of the transmit correlation matrix using feedback polling A-MAP IE before allocating MFM 4 or 7 to the AMS.
The wideband CQI is one average CQI corresponding to the MIMO mode signaled by the combination MFM and STC rate, with averaging over the whole band. In the case where the number of DL frequency partitions FPCT > 1, the wideband CQI is one average CQI over the corresponding frequency partition.
When MFM=4 or 7 and q>0, AMS should calculate CQI assuming that ABS will calculate the beamforming matrix utilizing the latest PMI which is fed back to the ABS. When MFM=4 or 7 and q=0, AMS should calculate CQI assuming that ABS will calculate the beamforming matrix utilizing the latest successfully received transmit correlation matrix which is fed back to the ABS.
Table 902 shows feedback formats for MIMO feedback mode 0, 1, 4, and 7 when Measurement Method Indication = 0b0 in Feedback Allocation A-MAP IE (operation outside the open-loop region). 
Table 902 - Feedback formats for MIMO feedback mode 0, 1, 4, and 7 (outside OL region)
	MFM
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Description/Notes

	0 
	PFBCH
	2
	Short
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

	
	
	
	Long
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

Long term FPI for FFR
No long report when q=0

	1 
	PFBCH
	2
	Short
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

	
	
	
	Long
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

Long term FPI for FFR
No long report when q=0

	4
	PFBCH
	2
	Short
	Wideband CQI and STC rate
	STC rate = 1

Encoding type 0

	
	
	
	Long
	Wideband PMI
	PMI for rank 1

Encoding type 2
No long report when q=0

	7
	PFBCH
	2
	Short
	Wideband CQI
	STC rate = 1
Encoding type 0

	
	
	
	Long
	Wideband PMI
	PMI for rank 1
Encoding type 2
No long report when q=0


Table 903 shows Feedback formats for MIMO feedback mode 0 and 1 when Measurement Method Indication = 0b1 in Feedback Allocation A-MAP IE (operation inside the open-loop region). The ABS shall not assign a feedback channel on the short periods.
Table 903 - Feedback formats for MIMO feedback mode 0, 1 (inside OL region)
	MFM
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Description/Notes

	0 
	PFBCH
	1
	Long
	Wideband CQI and STC rate
	Joint encoding of CQI and STC rate
Encoding type 0

	1 
	PFBCH
	1
	Long
	Wideband CQI
	CQI for STC rate = 1/2

Encoding type 3


Feedback format for MFM 2
The detailed format is listed in Table 889. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report according to long term feedback period in feedback allocation A-MAP IE. The long period report shall start by puncturing the first short period report. If the PFBCH indicator in SFBCH is set to '1', PFBCH is transmitted by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback using encoding type 0. When q=0, only the long period reports shall be sent. q=0 shall not be set if Measurement Method Indication = 0b1.
The CQI of subband m shall be computed as follows: (Subband m CQI index) = (Subband avg CQI index) + (Subband m differential CQI), using the latest available reports of Subband avg CQI and Subband differential CQI. Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
Table 904 shows Feedback formats for MIMO feedback mode 2 when Measurement Method Indication = 0b0 in Feedback Allocation A-MAP IE (operation outside the open-loop region).

Table 904 - Feedback formats for MFM 2 (outside OL Region)
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Description/Notes

	0 (M = 1)
	PFBCH
	2
	Short
	Subband CQI and 
STC rate (rate=1 and 2)
	Joint encoding of CQI and STC rate with PFBCH encoding Type 0.
No short report when q=0

	
	
	
	Long
	Best_subbands_index
	PFBCH encoding Type 1

	1 (M = 1)
	SFBCH
	1
	Long
	Best_subbands_index Subband CQI
STC rate
PFBCH indicator
	Support of STC rate 1 to 8

	2 
(M=min{5,YSB})


	SFBCH
	2
	Short
	Subband avg CQI 
for (m=1:M){

differential CQI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Wideband STC rate
PFBCH indicator
	Support of STC rate 1 to 8

	3 (M=min{10,YSB})


	SFBCH
	2
	Short
	Subband avg CQI 
for (m=1:M){

differential CQI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Wideband STC rate
PFBCH indicator
	Support of STC rate 1 to 8


Table 905 shows Feedback formats for MIMO feedback mode 2 when Measurement Method Indication = 0b1 in Feedback Allocation A-MAP IE (operation inside the open-loop region).

Table 905 - Feedback formats for MFM 2 (inside OL Region)
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Description/Notes

	0 (M = 1)
	PFBCH
	2
	Short
	Subband CQI for STC rate=1/2
	Joint encoding of CQI with STC rate =1/2

PFBCH encoding Type 3

	
	
	
	Long
	Best_subbands_index
	PFBCH encoding Type 1

	1 (M = 1)
	SFBCH
	1
	Long
	Best_subbands_index Subband CQI
PFBCH indicator 
	STC rate = ½

	2
(M=min{5,YSB})


	SFBCH
	2
	Short
	Subband avg CQI 
for (m=1:M){

differential CQI

}
	STC rate = ½

	
	
	
	Long
	Best_subbands_index 
PFBCH indicator
	

	3

(M=min{10,YSB})


	SFBCH
	2
	Short
	Subband avg CQI 
for (m=1:M){

differential CQI

}
	

	
	
	
	Long
	Best_subbands_index 
PFBCH indicator
	


Feedback format for MFM 3

The detailed format is listed in Table 891. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report according to long term feedback period in feedback allocation A-MAP IE. The long period report shall start by puncturing the first short period report. For feedback format 0 with 3 reports using the PFBCH, Subband PMI shall be transmitted first after every report of Best_subbands_index. Subband CQI and subband PMI are then transmitted alternately and Best_subbands_index is transmitted in the long term period. If the PFBCH indicator in SFBCH is set to '1', PFBCH is transmitted using encoding type 0 by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback. When q=0, only the long period reports shall be sent. q=0 shall not be set with the differential feedback mode.
The CQI of subband m shall be computed as follows: (Subband m CQI index) = (Subband avg CQI index) + (Subband m differential CQI), using the latest available reports of Subband avg CQI and Subband differential CQI. Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
If the ABS has 4 transmit antennas and assigns MFM3 with feedback format 3, then it shall set Codebook_subset = 0b1 except if Codebook_mode indicates the differential codebook-based feedback mode.
The detailed format for MIMO feedback mode 3 with differential codebook is in Table 907. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE. For M > 1, two long term reports will puncture two short term reports continuously according to long term feedback period in feedback allocation A-MAP IE. For M = 1, the long term report will puncture one short term report according to long term feedback period in feedback allocation A-MAP IE.
Table 906 - Feedback formats for MFM 3
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Description/Notes

	0 (M = 1)
	PFBCH
	3
	Short
	Subband CQI
	PFBCH encoding Type 0
No short report when q=0

	
	
	
	Short
	Subband PMI
	PFBCH encoding Type 2

STC rate = 1
No short report when q=0

	
	
	
	Long
	Best_subbands_index
	PFBCH encoding Type 1

	1 (M = 2)
	SFBCH
	2
	Short
	for (m=1:M){

Subband differential CQI
Subband PMI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Wideband STC rate
Subband avg CQI
PFBCH indicator
	

	2 (M = 3)
	SFBCH
	2
	Short
	for (m=1:M){

Subband differential CQI
Subband PMI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Wideband STC rate
Subband avg CQI
PFBCH indicator
	

	3 (M = 4)
	SFBCH
	2
	Short
	for (m=1:M){

Subband differential CQI
Subband PMI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Wideband STC rate
Subband avg CQI
PFBCH indicator
	


Table 907 - Feedback formats for MFM 3 for differential codebook

	Feedback Format
	FBCH
	Number of Reports
	Feedback Fields
	Description/Notes

	0 (M =1)
	SFBCH
	2


	Short 
	Subband CQI
Differential PMI
Padding
	Padding
1 bit: If Nt=2

0 bit: Otherwise

	
	
	
	Long 
	Best_subbands_index
STC rate 

Base PMI

PFBCH indicator
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	1 (M=2)
	SFBCH
	3
	Short
	for (m=1:M){

Subband differential CQI
Subband Differential PMI

}
	

	
	
	
	Long
	Best_subbands_index
subband avg_CQI
PFBCH indicator
	

	
	
	
	Long
	for (m=1:M){

Base PMI
}

Wideband STC rate
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	2 (M =3)
	SFBCH
	3
	Short
	for (m=1:M){

Subband differential CQI
Subband Differential PMI

}
	

	
	
	
	Long
	Best_subbands_index
Wideband STC rate 

subband avg_CQI
PFBCH indicator
	

	
	
	
	Long
	for (m=1:M){

Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	3 (M =4)
	SFBCH
	3
	Short
	for (m=1:M){

Subband differential CQI
Subband Differential PMI

}
	

	
	
	
	Long
	Best_subbands_index
Wideband STC rate 

subband avg_CQI
PFBCH indicator
	

	
	
	
	Long
	for (m=1:M){

Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.


Feedback format for MFM 5

The detailed format is listed in Table 893. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report according to long term feedback period in feedback allocation A-MAP IE. The long period report shall start by puncturing the first short period report. If the PFBCH indicator in SFBCH is set to '1', PFBCH is transmitted by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback using encoding type 0. When q=0, only the long period reports shall be sent. q=0 shall not be set if Measurement Method Indication = 0b1.
The CQI of subband m shall be computed as follows: (Subband m CQI index) = (Subband avg CQI index) + (Subband m differential CQI), using the latest available reports of Subband avg CQI and Subband differential CQI. Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
The feedback formats for MIMO feedback mode 5 are the same for operation inside or outside the open-loop region.

Table 908 - Feedback formats for MFM 5 (outside OL region)
	Feedback Format
	FBCH
	Number of Reports
	Report period
	Feedback Fields
	Description/Notes

	0 (M =1)
	SFBCH
	1
	Long
	Best_subbands_index
Subband CQI

Stream Index
PFBCH indicator
	

	1 (M=2)
	SFBCH
	2
	Short
	Subband avg_CQI
for (m=1:M){
Subband differential CQI
Stream Index
}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
PFBCH indicator
	

	2 (M =3)
	SFBCH
	2
	Short
	Subband avg_CQI
for (m=1:M){
Subband differential CQI
Stream Index
}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index PFBCH indicator
	

	3 (M =5)
	SFBCH
	3
	Short
	Subband avg_CQI
for (m=1:M){
Subband differential CQI
Stream Index
}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index PFBCH indicator
	


The detailed format for MIMO feedback mode 5 for operation inside the open-loop region is in Table XXX.
Table XXX - Feedback formats for MFM 5 (inside OL Region)
	Feedback Format
	FBCH
	Number of Reports
	Report period
	Feedback Fields

	1 (M=1)
	SFBCH
	2
	Short
	Subband CQI for stream 1
Subband CQI for stream 2

	
	
	
	Long
	Best_subbands_index
PFBCH indicator
Zero padding to 7 bits

	1 (M=2)
	SFBCH
	2
	Short
	Subband avg_CQI
for (m=1:M){
Subband differential CQI for stream 1
Subband differential CQI for stream 2
}

	
	
	
	Long
	Best_subbands_index
PFBCH indicator
Zero padding to 7 bits

	2 (M =3)
	SFBCH
	2
	Short
	Subband avg_CQI
for (m=1:M){
Subband differential CQI for stream 1
Subband differential CQI for stream 2
}

	
	
	
	Long
	Best_subbands_index
PFBCH indicator
Zero padding to 7 bits

	3 (M =5)
	SFBCH
	3
	Short
	Subband avg_CQI
for (m=1:M){
Subband differential CQI for stream 1
Subband differential CQI for stream 2
}

	
	
	
	Long
	Best_subbands_index
PFBCH indicator
Zero padding to 7 bits


Feedback format for MFM 6

The detailed format is listed in Table 894. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE, long term report will puncture short term report according to long term feedback period in feedback allocation A-MAP IE. The long period report shall start by puncturing the first short period report. For feedback format 0 with 3 reports using the PFBCH, Subband PMI shall be transmitted first after every report of Best_subbands_index. Subband CQI and subband PMI are then transmitted alternately and Best_subbands_index is transmitted in the long term period. If the PFBCH indicator in SFBCH is set to '1', PFBCH is transmitted using encoding type 0 by puncturing SFBCH in the next feedback opportunity regardless of short-term and long-term feedback. When q=0, only the long period reports shall be sent. q=0 shall not be set with the differential feedback mode.
The CQI of subband m shall be computed as follows: (Subband m CQI index) = (Subband avg CQI index) + (Subband m differential CQI), using the latest available reports of Subband avg CQI and Subband differential CQI. Subband avg CQI index is an average measure of the CQI over the M reported subbands. The possible differential CQI values are {-1, 0, +1, +2}. The AMS shall ensure that the reported differential CQI will produce a value of subband m CQI in the range of 0 to 15.
If the ABS has 4 transmit antennas and assigns MFM6 with feedback format 3, then it shall set Codebook_subset = 0b1 except if Codebook_mode indicates the differential codebook-based feedback mode.
Table 909 - Feedback formats for MFM 6
	Feedback Format
	FBCH
	Number of reports
	Report period
	Feedback Fields
	Description/Notes

	0 (M = 1)
	PFBCH
	3
	Short
	Subband CQI
	PFBCH encoding Type 0
No short report when q=0

	
	
	
	Short
	Subband PMI
	PFBCH encoding Type 2
No short report when q=0

	
	
	
	Long
	Best_subbands_index 
	PFBCH encoding Type 1

	1 (M = 2)
	SFBCH
	2
	Short
	for (m=1:M){

Subband differential CQI
Subband PMI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Subband avg CQI
PFBCH indicator
	

	2 (M = 3)
	SFBCH
	2
	Short
	for (m=1:M){

Subband differential CQI
Subband PMI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Subband avg CQI
PFBCH indicator
	

	3 (M = 4)
	SFBCH
	2
	Short
	for (m=1:M){

Subband differential CQI
Subband PMI

}
	No short report when q=0

	
	
	
	Long
	Best_subbands_index
Subband avg CQI
PFBCH indicator
	


The detailed format for MIMO feedback mode 6 with differential codebook is in Table 910. Short term report happens in every reporting period as defined in feedback allocation A-MAP IE. For M>1, two long term reports will puncture two short term reports continuously according to long term feedback period in feedback allocation A-MAP IE. For M=1, the long term report will puncture one short term report according to long term feedback period in feedback allocation A-MAP IE.
Table 910 - Feedback formats for MFM 6 for differential codebook

	Feedback Format
	FBCH
	Number of Reports
	Feedback Fields
	Description/Notes

	0 (M =1)
	SFBCH
	2
	Short 
	Subband CQI
Differential PMI
Padding
	Padding
1 bit: If Nt=2

0 bit: Otherwise

	
	
	
	Long 
	Subband index
Base PMI

PFBCH indicator
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	1 (M=2)
	SFBCH
	3
	Short
	for (m=1:M){

Subband differential CQI
Subband Differential PMI
}
	

	
	
	
	Long
	Best_subbands_index
subband avg_CQI
PFBCH indicator
	

	
	
	
	Long
	for (m=1:M){

Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	2 (M =3)
	SFBCH
	3
	Short
	for (m=1:M){

Subband differential CQI
Subband Differential PMI
}
	

	
	
	
	Long
	Best_subbands_index
subband avg_CQI
PFBCH indicator
	

	
	
	
	Long
	for (m=1:M){

Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.

	3 (M =4)
	SFBCH
	3
	Short
	for (m=1:M){

Subband differential CQI
Subband Differential PMI
}
	

	
	
	
	Long
	Best_subbands_index
subband avg_CQI
PFBCH indicator
	

	
	
	
	Long
	for (m=1:M){

Base PMI
}
	PMI for reset. Base PMI is a PMI from the base codebook or the base codebook subset.


------------------------------------------- End of the Proposed Amendment Text --------------------------------------------[image: image5.png]


















































































































































































































































































































4

_1319925046.unknown

_1320022175.unknown

_1320022289.unknown

_1318871779.unknown

